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Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 istinq of Claims: 
Claims 1-6 (cancelled) 

Claim 7 (currently amended) Tho communication rocoivor according to claim 1 A 
communication rece iver, comprising: 

an input for receiving a modulated analog s ignal containing digital information; 

a front end unit operable for performing analoo -to-diaital conversion, for 
performing demodulation and for performi ng timing control, and further operable 
for producing a demodulated co mplex-valued digital signal from the modulated 
analog signal: 

a digital equalizer connected for receiv ing the demodulated complex-valued 
digital si gnal, comprising: 

a first filter operable for receiving the demodula ted complex-valued digital 
signal, said first filter with adaptive coeff icients where adaptation is according to 
the following formula: 

P r±1 rn = o r m + r„(s->m *i *\n-r\ /=i,...,i 

where oJ/l is the Mh tap of the first filter after calc ulation of n outputs, pJOl = 1. 
■T.rnl is the input seouence to the first filter. s,\ri\ is th e output of the first filter, and 
r r ( ) is a function whose parameters mav depend upo n a symbol index n\ 

a second filter connected to the first filter and operable for reducing the 
amount of noise and inter-svmbol interference in the dem odulated complex- 
valued digital signal without the use of training data: and 

a svmbol-to-bit converter connected to the second filter 
wherein the second filter further comprises an M-tap FIR filter whose taps are 
adjusted according to the following formula: 
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C + iM = c„[m] + (ffetaM) s 3 *[n-m] m-\, ...,M 

where c„[m] is the m-th tap of the second filter after calculation of n outputs, «[«] 
is the input sequence to the second filter, «[n] is the sum of the output of the 
second filter and a decision feedback filter, and <*,(.) is a complex-valued 
function, whose parameters may depend upon a symbol index «; 

and the decision feedback filter is an Map backward FIR filter whose taps are 
adjusted according to the following formula: 

= </„[i] + d*[n-i\ /= 1, .... N 

where d„[Q is the i-th tap of the decision feedback filter after calculation of n 
outputs, d[n) is a sequence of detected data, and W is a coplex-valued 
function, whose parameters may depend on the symbol index n. 

Claim 8 (original) The communication receiver according to claim 7, wherein for 
some values of n: 

q> B 00 = 8[«] (Re 2 (x) - fc) Re(x) 
where Re(.) denotes the real part of a complex number, k 2 is a scalar, and 8[«] for 
n= 1, 2, ... is a sequence of numbers. 

Claim 9 (original) The communication receiver according to claim 7, where for 
some values of n: 

where k is a scalar, and 8[n] is a sequence of numbers. 

Claim 10 (previously presented) The communication receiver according to claim 
7, where for some values of n: 
<P„(*) = 8M 

where <J(x) is a result of a memoryless nearest neighbor symbol detector whose 
input is x, and 5[«] is a sequence of numbers. 



Page 4 

PACE 6/13 • RCVD AT 4*19/200$ 2:52:20 PM (Eastern OayOgM Time] " SVR:USPTO-EFXRF-1/6 ' DNIS:8729306 • CSIO:972 917 441 7 * DURATION (mm4S):04-26 



Appl.No.: 09/230,069 
Amd.1 16 dated April 19, 2005 

Claim 1 1 (previously presented) The communication receiver according to claim 
7, where for some values of n: 

Vrtx) = 5[n] (Re 2 (x) - *) Re(x) 
where Re(.) denotes the real part of a complex number, k is a scalar, and 6 [n] for 
n = 1, 2, ... is a sequence of numbers. 

Claim 12 (original) The communication receiver according to claim 7, where for 
some values of n: 

where k is a scalar, and 8[n] is a sequence of numbers. 

Claim 13 (previously presented) The communication receiver according to claim 
7, where for some values of n: 

W = 5[/i] (*-<*(*)) 
where d(x) is a result of a memoryless nearest neighbor symbol detector whose 
input is x, and 5[n] is a sequence of numbers. 

Claim 14 (currently amended) Tho commun i cation roco i vor ocoord i ng to claim 1, 
A communication re ceiver, comprising: 

an inoutfor receiving a modulated analog signal contai n i ng digita l information; 

a front end unit operable for performin g analoo-to-digital conversion, for 
performing demodulation and for perform ing timing control, and further operable 
far producing a demodulated complex-va lued digital signal from the modulated 
analog signal; 

a digital equalizer connected for receiving the dem odulated complex-valued 
digital si gnal, comprising: 

a first filter operable for receiving the dem odulated complex-valued digital 
sig na l, said first filter with adaptive coefficients w here adaptation is according to 
the following formula: 

P a±! m = pjn + r„(s,m sy *r«-fl / = 1 1 
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wh ftfft ftjfl is the uh ta p of the firs t ™er after calculation of n outputs, rJ QI^L 
c. H i, the input T urn- «"» filter *»™ is the ou tT> ,l t nf the first fllter ' and 
r-n is a function whose param eters mav depend upon a symbol index #»; 

a second mnnecte d tn the first filter and operable for reducing the 
amount of noise and inter-svmb nl interference in the demodulated complex- 
valued digital signal witho ut the use of training data: and 

a svmbol-tn-bit converter connecte d tn the second filter: 
wherein the second filter further comprises: 

an adaptive rotator connected to receive the demodulated complex-valued 

digital signal; 

an adaptive feed forward equalizer finite impulse response filter connected to 

the adaptive rotator; 

a signal summation circuit connected to the adaptive feed forward equalizer 
finite impulse response filter and to an adaptive finite impulse response filter, the 
output of which is connected to update the adaptive rotator, the adaptive feed 
forward equalizer finite impulse response filter and the adaptive finite impulse 
response filter; 

a symbol detector connected to the signal summation circuit and the symbol-to- 
bit converter; and 

the adaptive finite impulse response filter connected to the symbol detector and 
operable for adapting to the summation result of the signal summation circuit. 



Claim 15 (cancelled) 

Claim 16 (previously presented) A digital communication receiver, comprising: 

an input stage for receiving a modulated analog signal containing digital 
information; 

an analog-to-digital converter connected for producing a complex-valued digital 
signal from the modulated analog signal; 

a demodulator connected for producing a demodulated complex-valued digital 
signal from the complex-valued digital signal; 
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a pre-equalizer filter connected to receive the demodulated complex-valued 

digital signal, comprising: 

a first adaptive finite impulse response filter having an output, having a tap 
adjustment input and connected to receive the demodulated complex-valued 
digital signal; 

a first summation circuit connected to sum the demodulated complex- 
valued digital signal with the output of the first adaptive finite impulse response 
filter to produce a pre-equalized complex-valued signal; 

a function circuit connected to receive the pre-equalized complex-valued 
signal and operable for producing therefrom a non-linear response to the pre- 
equalized complex-valued signal; 

an adaptation unit connected to receive the demodulated complex-valued 
digital signal, connected for receiving the non-linear response and connected to 
the tap adjustment input of the first adaptive finite impulse response filter to 
provide an adjustment to the first adaptive finite impulse response filter; 

a digital decision feedback equalizer connected to receive the pre-equalized 
complex-valued signal, comprising: 

a rotator having an adaptive input and connected to receive the pre- 
equalized complex-valued signal and operable for restoring a phase of input data 
contained in the pre-equalized complex-valued signal without the use of training 
data; 

a feed forward equalizer finite impulse response filter having an adaptive 
input, an input connected to the rotator, an output, and operable for adaptively 
reducing an amount of noise and inter-symbol interference in the pre-equalized 
complex-valued signal without the use of training data; 

a second summation circuit connected to sum the output of the feed 
forward equalizer finite input response filter with an output of a second adaptive 
finite response filter and for producing therefrom a corrected complex-valued 
signal; 

a symbol detector connected to receive the corrected complex valued 
signal and to produce a symbol signal; 
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the second adaptive finite impulse response filter having an output, an 
adaptive input and connected to receive the symbol signal; 

wherein the corrected complex-valued signal is connected to the adaptive 
input of the rotator, the adaptive input of the feed forward equalizer finite impulse 
response filter and the adaptive input of the second adaptive finite impulse 

response filter; and 

a symbol-to-bit converter connected to receive the symbol signal and to 
produce therefrom digital bits corresponding to the digital information. 

Claim 17 (cancelled) 

Claim 18 (currently amended) Tli u mothod ac co r d ing to claim 17, A method of 
reviving a digital mmmunicati ™ slnnal in the nrpsence of inter-symbol 
interference, compri sing the steps of: 

receiving an analog signal modulated information; 

converting the analog signal to 
produce a digital signal; 

multiplying the digital signal with sine and rasine signals to produce a complex- 

yaluftd digital signal; 

adaotlvelv pre-eaualizino t h « mmolex-valued digital signal to produce a pre- 
eq nalized complex-valued dig ital signal; 

adaotivelv ennalizino the pr ^ualized comnlex-valued digital signal to reduce 
the inter-svmhol interference and to produce a corrected complex valued symbol 
sig nal without the use of training data: and 

converting the corrected complex- valued svmbn' signal to the digital 

information; 

wherein the step of adaptively pre-egualizing further comprises the steps of: 
adaptively filtering the complex-valued digital signal with an adaptive filter to 

produce a filtered complex-valued digital signal 
summing the complex-valued digital signal with the filtered complex-valued 

digital signal to produce the pre-egualized complex-valued digital signal; 
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producing a non-linear response to the ore-equalized complex-valued digital 

signal; and 

modifying taps of the adaptive filter in response to the non-linear response to 
the pre-equalized complex-valued digital signal and in response to the complex- 
valued digital signal. 

Claim 19 (currently amended) T l, c . null . ud jcr n r n in g t o chi m 17 - A method of 
ro^ivinn a digit?' ^immunisation s i g n a l i n the pr esence of inter-symbol 
interference. , comprising the steps of: 
living an analog signal m odulated with digital information; 
converting the analo g signal to 
produce a digital signal; 

multiplying th» Hinital signal w i *" irm and cosine signals to produce a complex- 
valued digital signal; 
adaptively prP-enualizino the oomnlex-valued Hig ital signal to produce a pre- 

eoualized complex-va '"ed digital signal; 

adantivelv eq.. a imnn the ore-eg - ™«™ri complex-valued digital signal to reduce 
the inter-svmbPi interference and produce a corrected complex valued symbol 
C i n n a i without the use nf training data: and 
converting ™p corrected co mplex-valued symbol signal to the digital 

information; 

wherein the step of adaptively equalizing further comprises the steps of: 

adaptively rotating the pre-equalized complex-valued digital signal to produce a 
rotated complex-valued signal; 

adaptively filtering the rotated complex-valued signal to produce a filtered 
rotated complex-valued signal; 

summing the filtered rotated complex-valued signal with an adapted filter output 
to produce an adapted complex-valued signal; 

detecting the symbols in the adapted complex-valued signal to produce the 
corrected complex-valued symbol signal; and 
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producing the adapted filter output by adaptiveiy filtering the corrected 
complex-valued symbol signal. 



Claims 20-22 (cancelled) 
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